The representations in Grassmann space of the subgroups SU (3) × U (1), SO(3, 1) and SU (2) × SU (2), embedded into the group SO(13, 1), are discussed in the context of the second quantized 
I. INTRODUCTION
In Ref. [2] the representations in Grassmann and in Clifford space were discussed. In Ref.
[ [1] and the references therein] the second quantization procedure in both spaces -in Clifford space and in Grassmann space -were discussed in order to try to understand "why nature made a choice of Clifford rather than Grassmann space" during the the expansion of our universe, although in both spaces the creation operatorsb † j and the annihilation operatorsb j exist fulfilling the anticommutation relations required for fermions [1] 
|ψ o > is the vacuum state. We use |ψ o >= |1 >.
The creation operators can be expressed in both spaces by products of eigenstates of the Cartan subalgebra, Eq. (A2), of the Lorentz algebra, Eqs. (3, 10) [Eq. (A5) in Ref. [1] ].
Starting with one state [Ref. [1] , Eqs. On the other hand the vacuum state is in the Grassmann case simple -|ψ o >= |1 > -while in the Clifford case is the sum of products of projectors, Eq. (16) .
In Grassmann space states are in the adjoint representations with respect to the Lorentz group, while states in Clifford space belong to the fundamental representations with respect to both generators, S ab andS ab . Correspondingly are properties of fermions, described relations of Eq. (1)
All the creation operators are products of the eigenstates of the Cartan subalgebra operators Eq.(A2)
The two creation operators,b i follow from the creation ones by the Hermitian conjugation [1] , when taking into account the assumption
from where it follows
The annihilation operatorsb 
Correspondingly its Hermitian conjugate annihilation operator is equal tob
All the states are normalized with respect to the integral over the Grassmann coordinate
where ω is a weight function and we require that [2] 
with ∂ ∂θa
in each of these two groups of creation operators of an odd Grassmann 
and equivalently for other cases), but applied on a vacuum states some of them still fulfill some of the relations of
should be zero).
B. Creation and annihilation operators in Clifford space
There are two kinds of the Clifford objects [2] , [ [3] and Refs. therein], γ a andγ a , both fulfilling the anticommutation relations 
from where it follows: (γ
Correspondingly we can use either γ a orγ a instead of θ a to span the internal space of fermions. Since either γ a orγ a are expressible with θ a and the derivatives with respect to θ a , the norm of vectors in Clifford space can be defined by the same integral as in Grassmann space, Eq.(6).
We make use of γ a to span the vector space. As in the case of Grassmann space we require that the basic states are eigenstates of the Cartan subalgebra operators of S ab and
with
[k] we use [9, 10] the relation on any Clifford algebra object A as followsγ
where A is any Clifford algebra object and (−) 
The starting creation operatorb 
with S ab † = η aa η bb S ab . The proportionality factors are chosen so, that the corresponding states |ψ 
Correspondingly we can define (up to the proportionality factor) any creation operator for any "family" and any "family member" with the application of
All the corresponding annihilation operators follow from the creation ones by the Hermitian conjugation.
There are 2 
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n is a positive integer.
It is proven in Ref. [1] that the creation and annihilation operators fulfill the anticommutation relations required for fermions, Eq. (1).
II. PROPERTIES OF REPRESENTATIONS OF THE LORENTZ GROUP

SO(2(2n+1)) AND OF SUBGROUPS IN GRASSMANN AND IN CLIFFORD SPACE
The purpose of this contribution is to compare properties of the representations of the We compare properties of the representations in the Grassmann case with those in the Clifford case to be able to better understand "the choice of nature in the expanding universe, making use of the Clifford degrees of freedom", rather than the Grassmann degrees of freedom.
In Introduction we briefly reviewed properties of creation and annihilation operators in both spaces, presented in Ref. [1] and the references therein. Let us repeat some of them.
We Let us make a choice of the "family", which follows by the application ofS 15 on the "family", for which the creation operator of the right-handed neutrino with spin (+) 11 12 (+) 13 14 (+). (The corresponding annihilation operator of this creation operator is 13 14 (−) 11 12 (−)
(−i)). In Table I (+) 11 12 (+) 13 14 (+) is 13 14 (−) 11 12 (−)
This is the representation of Table I , in which all the 'family members" of one "family"
are classified with respect to the subgroups
The vacuum state on which the creation operators, represented in the third column, apply is defined in Eq. (16).
We recognize in Table I that quarks distinguish from leptons only in the SO(6) part of the creation operators. Quarks belong to the colour (SU (3)) triplet carrying the "fermion"
, antiquarks belong to the colour antitriplet, carrying the "fermion" quantum number τ 4 = − . Leptons belong to the colour (SU (3)) singlet, carrying the "fermion" (U (1)) quantum number
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[−] || 9 10 [−] 11 12 [−] [−] 11 12 [−] The reader can find this Weyl representation also in Refs. [4, 5, 12, 13] and the references therein.
Families are generated byS ab applying on any one of the "family members". Again all the "family members" of this "family" follow by the application of all S ab (not belonging to Cartan subalgebra).
The spontaneous break of symmetry from SO(13, 1) to SO(7, 1)×SU (3)×U (1) In the spin-charge-family theory fermions interact with only gravity, which manifests after the break of the starting symmetry in d = (3 + 1) as all the known vector gauge fields, ordinary gravity and the higgs and the Yukawa couplings [3-5, 7, 11] . There are scalar fields which bring masses to family members. The theory explains not only all the assumptions of the standard model with the appearance of families, the vector gauge fields and the scalar fields, it also explains appearance of the dark matter [17] , matter/antimatter asymmetry [4] and other phenomena, like the miraculous cancellation of the triangle anomalies in the standard model [8] .
We compare representations of SO(13, 1) in Clifford space with those in Grassmann space. We have no "family" quantum numbers in Grassmann space. We only have two groups of creation operators, defining -when applied on the vacuum state |1 > Let us first repeat properties of the SO(6) part of the SO(13, 1) representation of 64 "family members" in Clifford space, presented in Table I . As seen in Table I there are one quadruplet (2 d 2 −1 = 4) and one antiquadruplet, which both belong to the 64 th -plet, if SO (6) is embedded into SO(13, 1). The creation operators (and correspondingly their annihilation operators) have for 32 members (representing quarks and leptons) the SO(6) part of an odd Clifford character and can be correspondingly second quantized [1] , if the rest of space, manifesting SO(7, 1), has an even Clifford character. The rest of 32 creation operators (representing antiquarks and antileptons) have in the SO(6) part an even Clifford character and correspondingly in the rest of the Clifford space in SO(7, 1) an odd Clifford character.
Let us discuss the case with the quadruplet of SO (6) with an odd Clifford character.
From the point of view of the subgroups SU (3) (the colour subgroup) and U (1) (the U (1) subgroup carrying the "fermion" quantum number), the quadruplet consists of one SU (3) singlet with the "fermion" quantum number − 1 2
and one triplet with the "fermion" quantum number 1 6 . The Clifford even SO(7, 1) part of SO(13, 1) define together with the Clifford odd SO(6) part the quantum numbers of the right handed quarks and leptons and of the left handed quarks and leptons of the standard model.
In the same representation of SO(13, 1) there is also one antiquadruplet, which has the even Clifford character of SO(6) part and the odd Clifford character in the SO(7, 1) part of the SO (13, 1) . The antiquadruplet of the SO(6) part consists of one SU (3) antisinglet with the "fermion" quantum number . The SO(7, 1)×SO(6) of SO(13, 1) carry quantum numbers of left handed weak chargeless antiquarks and antileptons and of the right handed weak charged antiquarks and antileptons of the standard model.
Both, quarks and leptons and antiquarks and antileptons, belong to the same representation of SO(13, 1), explaining the miraculous cancellation of the triangle anomalies in the standard model without connecting by hand the handedness and the charges of quarks and leptons [8] , as it must be done in the SO(10) models.
In Grassmann space there are one (
= 10) decuplet representation of SO(6) and one antidecuplet, both presented in Table II . To be able to second quantize the theory, the whole representation must be Grassmann odd. Both decuplets in Table II have U (1) subgroups are presented in Table II .
While in the Clifford case the representations of SO (6), if embedded the group SO(6) into SO(13, 1), are defining an Clifford odd quadruplet and an Clifford even antiquadruplet, the representations in the Grassmann case define one decouplet and one antidecouplet, both of the same Grassmann character, the odd one in our case. The two quadruplets in the Clifford case manifest with respect to the subgroups SU (3) and U (1) as a triplet and a singlet, and as an antitriplet and an antisinglet, respectively. In the Grassmann case the two decouplets manifest with respect to the subgroups SU (3) and U (1) as a (triplet, singlet, sextet) and as an (antitriplet, antisinglet, antisextet), respectively. The corresponding multiplets are presented in Table III . The "fermion" quantum number τ 4 has for either singlets or triplets in Grassmann space, Table III , twice the value of the corresponding singlets and triplets in Clifford space, Table I : (−1, +1) in the Grassmann case to be compared with (− ) in the Grassmann case to be compared with (+ 1 6 , −
) in the Clifford case.
When embedded SO(6) into SO(13, 1) the SO(6) representations of either even or odd 
II decuplet S 9 10 S 11 12 S 13 14 τ 4 τ 33 τ 38 Let us again repeat first properties of the SO(3, 1) and SO(4) parts of the SO(13, 1)
representation of 64 "family members" in Clifford space, presented in Table I . As seen in Table I there are four octets and four antioctets of SO (8) . All four octets, having an even Clifford character and forming 32 states when embedded into SO(13, 1), are the same for either quarks or for leptons, they distinguish only in the SO (6) According to what we learned in the case of the group SO(6), each of the two independent representations of the group SO(13, 1) of an odd Grassmann character must include either the even SO(7, 1) part and the odd SO(6) part or the odd SO(7, 1) part and the even SO (6) part. To the even SO(7, 1) representation either the odd SO(3, 1) and the odd SO(4) parts contribute or both must be of the Grassmann even character. In the case that the SO (7, 1) part has an odd Grassmann character (in this case the SO(6) has an even Grassmann character) then one of the two parts SO(3, 1) and SO(4) must be odd and the other even.
III. CONCLUDING REMARKS
We learned in this contribution that although either Grassmann or Clifford space offer the second quantizable description of the internal degrees of freedom of fermions (Eq. (1)), the Clifford space offers more: It offers not only the description of all the "family members", explaining all the degrees of freedom of the observed quarks and leptons and antiquark and antileptons, but also the explanation for the appearance of families.
The interaction of fermions with the gravity fields -the vielbeins and the spin connections -in the 2(2n+1)-dimensional space can be achieved, as suggested by the spin-chargefamily theory [ [4, 5] and references therein], by replacing the momentum p a in the Lagrange density function for a free particle by the covariant momentum, equally appropriate for both representations. In Grassmann space we have: p 0a = f α a p 0α , with p 0α = p α − 
while the generators of the SU (3) and U (1) subgroups of the group SO(6) can be expressed by S ab , (a, b) = (9, 10, 11, 12, 13, 14) 
The hyper charge Y can be defined as Y = τ 23 + τ 
